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Abstract Bat populations around the world are declining as a consequence of 
human activities. Bat conservation thus hinges on changing human behavior, but 
to do so, we must understand the origins and drivers of the behavior. As natural 
scientists, most bat biologists lack the knowledge and training to implement rig-
orous studies of the human dimensions of bat conservation, yet such studies are 
needed to guide successful intervention. As we travel through the Anthropocene, it 
is critical that bat conservation biologists adopt an interdisciplinary approach and 
work with researchers from the social sciences who hold these skills and knowl-
edge. To facilitate conversation and collaboration with conservation social scien-
tists, I review the key theoretical and empirical perspectives on human behavior 
toward wildlife and report on studies of bats in these contexts wherever possible. 
I also recommend ways in which bat biologists can use some of this knowledge to 
enhance less structured or opportunistic outreach efforts encountered during our 
research activities.
18.1  Introduction
Human activities have wrought such intensive and extensive environmental 
changes to our planet that we now witness the dawn of the Anthropocene—the 
human epoch. The Anthropocene is not being kind to bats; populations are declin-
ing around the world (Voigt and Kingston 2016) in response to land-use change 
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and management practices (Law et al. 2015; Meyer et al. 2015; Korine et al. 2015; 
Williams-Guillén et al. 2016), urbanization and intensification (Altringham and 
Kerth 2015; Arnett et al. 2015; Jung and Threlfall 2015; Rowse et al. 2016), dis-
turbance and loss of roosts (Furey and Racey 2015; Law et al. 2015; Voigt et al. 
2016), and direct exploitation for bushmeat and medicine (Mildenstein et al. 2016).
As human populations grow and encroach on remaining bat habitat, human–bat 
interactions are increasing, often with negative consequences for both parties 
through disease relationships (Schneeberger and Voigt 2016), occupation of human 
dwellings (Voigt et al. 2016), and conflict over fruit crops (Abdul Aziz et al. 2015).
The Anthropocene is named for us, and solutions to our environmental prob-
lems rest with us, as Mascia et al. (2003) so concisely put it: “Biodiversity con-
servation is a human endeavor: initiated by humans, designed by humans, and 
intended to modify human behavior”—(Mascia et al. 2003, p. 650). Bat conser-
vation is no different from any other aspect of biodiversity conservation in this 
regard; attempts to reduce the many threats to bats ultimately hinge on chang-
ing peoples’ behavior (Stern 2000; Ehrlich and Kennedy 2005; Schultz 2011; St 
John et al. 2013; Veríssimo 2013; Clayton and Myers 2015). “People” may range 
from bat hunters in rural villages to government officials or politicians in admin-
istrative centers, but as stakeholders in the issues surrounding bats, they must be 
motivated to change their actions and decisions (Menon and Lavigne 2006). How 
do we determine the stakeholders involved and how do we then change people’s 
minds and behavior? The scientific training of most bat biologists leaves us ill-
equipped both practically (St John et al. 2010, 2014) and philosophically (Moon 
and Blackman 2014) and often extraordinarily naïve, when it comes to dealing 
with people. Surely, if we share our knowledge and “educate” people, they will 
change their ways. Hunters in Ghana and Indonesia will be so impressed by the 
importance of bats as pollinators of their favorite fruit, or so fearful of disease 
risk, that they will stop hunting them. US politicians will mandate turbine cut-in 
speeds that reduce bat fatalities once they appreciate the critical role that bats play 
in the suppression of agricultural insect pests. Home owners will learn to live with 
their seasonal “attic bats” because they are keeping down the summer mosquito 
population.
Unfortunately, providing people with environmental knowledge alone is 
rarely enough to promote conservation behavior, and there is an enormous body 
of research from the social sciences, primarily from social psychology (St John 
et al. 2010; Teel et al. 2015), addressing the theoretical constructs behind behavior 
change. These constructs have provided frameworks for empirical assessments of 
attitudes and behaviors toward the environment and wildlife, and new disciplines 
such as human dimensions of wildlife (Manfredo 2008; Decker et al. 2012) and 
conservation psychology (Clayton and Myers 2015) have arisen in recent years, as 
a growing numbers of social scientists specialize in environmental or biodiversity 
conservation. Indeed, the Society for Conservation Biology established a Social 
Science Working Group in 2003 (http://conbio.org/groups/working-groups/social-
science), and a recent report from the Group provides an excellent introduction to 
the conservation social sciences (Bennett and Roth 2015).
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I advocate that if we are to be effective in tackling the human dimensions of 
bat conservation, we need to work collaboratively with scientists who understand 
and study people in the same depth that we do our bats! But communication across 
disciplines requires some measure of reciprocal understanding of the theory and 
practice of each discipline. The goal of this chapter is to facilitate conversation 
and collaboration with conservation social scientists. As is clear from Bennet and 
Roth (2015), there are many fields within the broad realm of conservation social 
science, but my aim is to introduce bat biologists to the core theoretical constructs 
behind behavior as applied to conservation and to report on empirical studies of 
human–bat relationships in these frameworks. Arguably, this task should have 
been left to a social scientist, but I hope that a natural scientist’s perspective of 
the field may help make it accessible to my fellow bat biologists, who share my 
training, and avoid bias toward particular world views prevailing within the field. 
Nonetheless, the basic premise of the chapter is as follows:
very soon it will be unforgiveable to carry out second-rate social science in conservation, 
just as now it is unacceptable to use shoddy methods to monitor animal abundance (St 
John et al. 2013, pp. 357–358)
18.2  Theories of Behavior and Behavioral Change
People make behavioral choices based in large part on their values, attitudes, 
and to conform to societal expectations and pressures. Although early models 
of behavior assumed linear relationships in which knowledge influences atti-
tude which in turn influences behavior relating to an issue of concern (“deficit” 
models—Burgess et al. 1998), this has rarely proved to be the case. Although the 
correlation between attitudes and behavior (Kraus 1995), including pro-environ-
mental behavior, is quite well supported (Iozzi 1989), the relationship between 
knowledge and attitudes is complex and support variable (Kellert and Westervelt 
1984; Kaiser et al. 1999; Kollmuss and Agyeman 2002; Thompson and Mintzes 
2002). Providing people with knowledge about bats and logical arguments about 
the importance of addressing threats to them does not always change attitudes, and 
if it does, there is no guarantee that the attitude change will affect behavior toward 
them.
Psychologists came to appreciate that knowledge is just one of many fac-
tors influencing attitudes and recognized that external constraints and/or context 
(Guagnano et al. 1995; Stern 2000) may further influence changes in behavior. 
These concepts were encapsulated by the work of Martin Fishbein and Icek Ajzen 
who first added two factors to the simple linear pathway from attitude to behav-
ior in the theory of reasoned action (TRA) (Fishbein and Ajzen 1975; Ajzen and 
Fishbein 1980). The theory of reasoned action proposes that the effects of attitudes 
on behavior are indirect and that there is an intermediate predictor of behavior—
behavioral intention. Behavioral intention is not only predicted by attitude but also 
by subjective norms—the perceived social pressure to perform or not perform the 
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behavior. The theory of planned behavior (TPB) added a third factor, perceived 
behavioral control, to the model. Perceived behavioral control describes whether 
or not people feel they have the resources, opportunities, or abilities to perform the 
relevant behavior (Azjen 1991) and can directly influence behavioral intention or 
the behavior itself (Fig. 18.1). Although the TPB has been a mainstay of attitude-
behavior theory and research since its introduction and has received substantial 
empirical support (Armitage and Conner 2001), the application of the TPB to con-
servation is more recent (St John et al. 2010, 2013).
A related conceptual framework with a more specific history in environmental 
conservation and attitudes toward wildlife, particularly in the USA, is the value 
attitude behavior (VAB) model (Homer and Kahle 1988; Manfredo 2008). The 
VAB model places values at the base of a cognitive hierarchy of behavior, influ-
encing attitudes and norms through a “value orientation.” Values are defined as the 
set of beliefs held by an individual about what is right and wrong.
The power of these theories for practitioners aiming to induce behavioral 
change is that the target behavior is broken down into components which may dif-
fer in influence (St John et al. 2013) (Fig. 18.1). From a conservation perspective, 
analysis of the differential influences can help identify the most important bar-
rier to change that can then be the focus of an intervention. So although attitudes 
are strong predictors of behavioral intention, they are commonly shaped by val-
ues, and the significance of subjective norms and perceived behavioral control in 
the success or otherwise of conservation interventions is becoming increasingly 
Fig. 18.1  The theory of planned behavior applied to illegal hunting of bats, for example Ptero-
pus vampyrus in Sarawak, Malaysia. The strength of the components (attitude, subjective norms, 
and perceived behavioral control) and the beliefs that underpin them can be measured through 
interviews or questionnaires that ask respondents their level of agreement with the example state-
ments. This not only provides the overall probability of a behavior, but also identifies the differ-
ential influence of the components and thus targets for intervention (adapted from St John et al. 
2010, 2014)
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apparent (St John et al. 2013). But just what are these components? What do social 
scientists mean by values, attitudes, and norms, particularly as they relate to con-
servation and environmental behaviors?
18.3  Values
18.3.1  Theory
Values are fundamental beliefs about how the world should be, and they express 
a personal or social preference for an end state of existence or specific mode of 
conduct (Rokeach 1973). For example, people may value the end states of beauty, 
peace, wealth, friendship, equality, freedom (Rokeach 1973), and behaviors that 
can lead to these end states, e.g., self-expression, egalitarianism, belongingness, 
and humanity toward other living organisms. Values are single beliefs that form 
slowly in youth over many experiences (Rohan 2000). Consequently, they are sta-
ble through time, providing motivational constructs that persist through adulthood 
(Schwartz 1992), and are thus likely to strongly influence attitudes and guide an 
individual’s processing of information and events.
There is a strong cultural component to values, so values tend to vary less 
within than they do among different cultures (Kluckhohn and Strodtbeck 1961; 
Schwartz 1992). Values are thought to be organized into value systems or value 
orientations (Rokeach 1973), and prioritization of values within these orientations 
is more individual and appears to explain differences among people in conserva-
tion-related attitudes and behaviors within cultures (Teel et al. 2015). Although 
values of an individual rarely change, they can change across generations as cul-
tural expectations change through time (Manfredo and Teel 2008).
18.3.2  Empirical Values
Given the stability and motivational influence of values, much research has focused 
on identifying core values or sets of values that influence attitudes toward conser-
vation and wildlife. A central hypothesis guiding this research is that, because of 
the commonalities of challenges that humans face across cultures, there should 
be a limited set of universal values (Kluckhohn and Strodtbeck 1961). Kluckhohn 
and Strodtbeck (1961) identified and tested six dimensions of cultural value ori-
entations, one of which addressed the relationship of individuals and groups with 
nature. Human–nature relations fell into one of three orientations: mastery, in 
which humans are seen as superior to nature and have a need and responsibility to 
attempt to control it; harmony, whereby people work with nature to maintain har-
mony and balance; and subjugation, in which people cannot and should not exer-
cise control over natural forces but, rather, are subject to the higher power of these 
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forces. The influence of this foundational work persists, with value orientations that 
affect attitudes and behaviors more specifically toward wildlife variably described 
as mutualism/harmony/protection orientation versus materialism/domination/mas-
tery/utilization (e.g., Fulton et al. 1996; Manfredo and Teel 2008).
Later influential work by Rokeach (1973) identified at most 36 universal values 
addressing all aspects of life, but most current conceptual frameworks have their 
origins in the theoretical structure for life values of Schwartz (1992). Schwartz pro-
posed a typology of ten motivational life value types, comprising 56 value items, 
clustered along two motivational dimensions: openness to change versus conservation 
(meaning conservative behavior) and self-enhancement (e.g., materialism, personal 
ambition) versus self-transcendence (e.g., benevolence, respect for the environ-
ment) (Schwartz 1992), and these have proved remarkably consistent across cultures 
(Schwartz and Sagiv 1995; Schultz et al. 2005). Pro-environmental behaviors tend to 
correlate positively with self-transcendence values (Stern et al. 1998; Stern 2000).
While values can be hard to influence and change, there has been recent interest 
in their use in communication strategies intended to motivate conservation behavior 
(Clayton et al. 2013; Teel et al. 2015). “Deep framing” forges connections between 
the kind of language used in communication materials and a set of values (Crompton 
2010). This approach is central to the “Common Cause” network of NGOs led by 
WWF-UK (http://valuesandframes.org/) seeking social and environmental change 
(Crompton 2010). The “Common Cause for Nature” publications comprise a detailed 
report and a practitioner’s guide (Blackmore et al. 2013a, b) commissioned by 13 UK 
conservation organizations, including the Bat Conservation Trust. The reports focus 
on the ways in which values can be engaged as part of conservation communication. 
Schwartz’s value topology is adopted, although grouped into “intrinsic” and “extrin-
sic” motivational clusters, which are broadly equivalent to self-transcendence (self-
direction, benevolence, universalism) and self-enhancement (power and achievement), 
respectively. Blackmore et al. (2013a, b) caution strongly against the use of extrin-
sic frames that “sell” the conservation issue. They argue that by framing conservation 
messages in terms of economic or utilitarian value, campaigns appeal to self-interest 
motivations and may suppress environmental concern. Rather, messaging should 
appeal to intrinsic values which are more likely to foster environmental concern. This 
is a pertinent consideration as many bat conservation frames are based on ecosystem 
services provided by bats, and there are a growing number of studies attaching mon-
etary values to the services (e.g., Cleveland et al. 2006; Wanger et al. 2014).
18.4  Attitudes
18.4.1  Theory
Attitude describes the tendency to think, feel, or act positively or negatively 
toward objects in our environment (Eagly and Chaiken 1993). Tendency 
arises because of “an association, in memory, of an evaluation of an object” 
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(Fazio et al. 1982, p. 341). Whereas values are single beliefs that transcend 
objects and situations and apply across time, attitudes organize several beliefs 
around a specific object or situation (Rokeach 1973). In the prevailing mul-
ticomponent model of attitude, attitudes are evaluations of an object that com-
prise three distinct components (Zanna and Rempel 1988; Eagly and Chaiken 
1993). The cognitive component encompasses the beliefs and thoughts a person 
holds about an attitude object and the attributes they associate with it. Whereas 
bat researchers typically have a positive cognitive response to bats, a mem-
ber of the public’s belief in myths (alternative conceptions) may lead to nega-
tive responses and hence attitudes (Prokop and Tunnicliffe 2008; Prokop et al. 
2009). The affective component describes the emotions a person feels toward 
an attitude object. Many people report that bats make them feel scared (e.g., 
Kahn et al. 2008); they have a negative affective response which can lead to a 
negative attitude. The behavioral component refers to past behaviors or expe-
riences regarding an attitude object. The multicomponent model of attitude 
content is informative for educational approaches. As scientists we disdain 
emotional approaches to research, but this should not bleed into a solely cog-
nitive approach to attitude change. While our training conditions us to address 
the cognitive component of an attitude, for example by providing information 
on ecosystem services, or attempting to dispel myths, appealing to affective 
components and behavioral components may be just as powerful (Pooley and 
O’Connor 2000) (Sect. 18.4.2.1).
It is also worth noting that an attitude object (bats) may not necessarily hold 
all three components. For example, a child present at a school visit may hold 
beliefs about bats and feel positively (or negatively) toward them, but have never 
encountered them (no behavioral component). Moreover, although associations 
among components are commonly consistent and even synergist in supporting a 
particular attitude (Eagly and Chaiken 1993), they can sometimes be inconsist-
ent and even contradictory. This is critical to recognize in the design of conserva-
tion messages and interventions. For example, it is possible that someone is aware 
of and appreciates the ecosystem services that bats provide (positive cognition), 
but still fears them (negative affect), or has a long history of hunting and eating 
bats (negative behavior). Thus, appealing to single attitude component will not 
necessarily lead to a change in attitude, particularly if the other components are 
stronger. Materials and approaches that are themselves multicomponent may be 
more effective. For example, the Malaysian Bat Conservation Research Unit pro-
duced a comic “Gema’s Home” (Benton-Browne and Palmer 2003), a story of an 
insectivorous bat, Gema (Malay for echo), whose tree roost was being cut down 
by a local farmer (Mr. Aziz). Gema’s distress is palpable, and she appeals to her 
human friend, a little girl called Nur, for help. Nur and Gema take Mr. Aziz to visit 
a nectarivorous bat (Polly) and a fruit bat (Fruity), and together they explain the 
ecosystem services provided by bats and dispel some of the common myths about 
bats. Mr. Aziz changes his ways and becomes a protector of bats. The cartoon rep-
resentations and characterizations of the bats are appealing (affective component), 
and Gema’s situation is initially upsetting (affective), but there is explanation of 
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the importance of bats (cognitive). The story is also produced as a shadow puppet 
show, a traditional performance art in Malaysia, as part of a children’s workshop.
Attitudes and attitude components have both valence (positive vs. negative 
direction of evaluation) and strength. Attitude strength is an important considera-
tion for interventions because strong attitudes are more likely to persist over time, 
resist change, influence information processing, and predict behavior (Petty and 
Krosnick 1995; Krosnick and Petty 1995; Holland et al. 2002).
Attitudes are believed to be adaptive, providing a rapid means for processing 
information and guiding behavior in a complex, data-laden environment and serv-
ing four broad functions (Smith et al. 1956; Katz 1960; Maio and Haddock 2014). 
Awareness of attitude functions is important from a conservation education per-
spective, because function, like the strength of the components described above, 
influences susceptibility to attitude change and the kinds of persuasive appeals that 
might work. First, attitudes can provide an object-appraisal function —a summary 
of the positive and negative attributes of an object to guide how a person should 
respond to it. Appraisals are commonly based on a utilitarian evaluation—bats pro-
vide ecosystem services as agents of pest control, or bats are great bushmeat, but 
may also derive from a feeling—bats are scary, or bats are cute. Second, attitudes 
can be used to convey our personal moral values and goals. This value-expressive 
function is related to our self-concept, and, perhaps not surprisingly, attitudes serv-
ing this function tend to be central and strong. Attitudes that facilitate relationships 
with others serve a social-adjustment function. Attitudes can also function to pro-
tect us against internal conflict (ego-defensive or externalization) and to defend our 
self-esteem (for further discussion see Maio and Haddock 2014).
By way of example, let us consider possible attitude functions toward colonies 
of flying foxes. Attitudes may be based on a utilitarian object-appraisal function 
in communities who view the bats as a source of bushmeat or income to feed their 
families (e.g., Kamins et al. 2014). In other communities, such as the Minahasa 
and Sangir tribes of northern Sulawesi, flying fox consumption may also be asso-
ciated with a cultural identity (e.g., Sheherazade and Tsang 2015). Now, the atti-
tude function may be value-expressive or social-adjustment. Contrasting attitudes 
toward the same bats held by biologists may be based on a utilitarian object-
appraisal—bats are pollinators and seed dispersers, bats are sources of viruses that 
may affect human populations, and/or a deeply held belief that bats have a right to 
exist and not be hunted (value-expressive function). Value-expressive (core moral 
values and convictions) and object-appraisal functions seem especially predic-
tive of behavior (Fazio 2000) and resistant to change. For example, Kamins et al. 
(2014) asked Ghanaian bat hunters and vendors what value bats have for peo-
ple. Four responses were given—no value (14 %), economic value (30 %), meat 
(30 %), and both meat and money (26 %), reflecting a highly utilitarian object-
appraisal function for their attitude toward bats. A subsequent education interven-
tion highlighting the disease risk associated with hunting and butchering bats and 
the environmental importance of fruit bats had only modest influence—only 45 % 
of interviewees reported an intention to stop hunting, butchering, or selling bat 
bushmeat (Kamins et al. 2014).
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Because of the adaptive role attitudes play in dealing with the barrage of infor-
mation we face every day, not only do they influence behavioral intention, but 
they also influence how we process information about the attitude object. This is 
important to be aware of in educational or outreach programs. Attitudes influence 
what information we pay attention to (selective exposure) (Allport 1935; Frey 
1986), with preference for information that fits our existing evaluation (Knobloch-
Westerwick and Meng 2009); how we evaluate the new information, especially 
if our existing attitude is strong and hence accessible (Houston and Fazio 1989); 
and our ability to remember specific information (selective memory) or behav-
iors. In general, information processing works to minimize cognitive dissonance 
(Festinger 1957)—the sense of disquiet or mental tension we feel if our behavior 
or beliefs toward an object are inconsistent. So there is a tendency to select, evalu-
ate, and remember information congruent with our attitudes (otherwise, we have 
trouble believing in ourselves). In the vernacular, we can think of this as “preach-
ing to the converted” or having our information “fall on deaf ears.”
18.4.2  Empirical Attitudes Toward Animals  
and Factors Affecting Them
The most widely used framework for understanding people’s attitudes toward 
animals (rather than other environmental issues more generally) remains the 
empirical approach of Stephen Kellert. Kellert led a five-phase report to the US 
Department of Interior, Fish and Wildlife Service (1977–1983) evaluating the 
US public’s knowledge and attitudes toward animals through surveys of 3945 
members of the public (Kellert 1979, 1980; Kellert and Berry 1980; Kellert and 
Westervelt 1981, 1983). His findings suggested that four major factors influence 
the US public’s attitudes to animals: (i) prior attitude toward, and values of wild-
life and nature; (ii) previous experience and knowledge of species or group; (iii) 
relationship between species and humans, e.g., cultural significance, utility value, 
or conservation status; and (iv) human perceptions of individual species.
Kellert’s work lacked a clear conceptual framework (Manfredo 2008), so below 
I try to integrate some of the more theoretical perspectives that have since been 
developed and then examine how we might view these factors from the perspec-
tive of bat conservation initiatives and outreach. As detailed below, bats are a mix 
of good news and bad news when viewed in the context of Kellert’s framework.
18.4.2.1  Prior Attitudes and Values of Wildlife and Nature
Kellert developed a typology of attitudes to wildlife (Kellert 1976, 1993, 2002) 
and identified nine groups, the most common of which were humanistic (primary 
interest in and strong affection for individual animals, principally pets), moral-
istic (primary concern for the right and wrong treatment of animals, with strong 
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opposition to exploitation of and cruelty toward animals), utilitarian (primary 
concern for the practical and material value of animals), and negativistic (pri-
mary orientation an active avoidance of animals due to dislike or fear) (Kellert 
1980; Kellert and Wilson 1993). In a similar vein, but starting from a theoretical 
standpoint, Stern and colleagues used Schwartz’s work on values (Sect. 18.3.2) 
to develop a value-based theory of environmental attitudes, describing them as 
egoistic (reflecting concern about environmental problems for the self), altruistic 
(concern for the effect on others, such as friends, family, community, and future 
generations), and biospheric (concern for living things regardless of their value 
to people) (Stern and Dietz 1994; Stern et al. 1993). Later authors collapse these 
attitudes to simply anthropocentric (utilization) and biocentric (preservation) 
(e.g., Milfont and Duckitt 2010). Other motivational frameworks place additional 
emphasis on the role of emotions (Pooley and O’Connor 2000; Serpell 2004).
Knight (2008) found that people with higher moralistic attitudes report higher 
levels of support for protection of species (including bats) than those with domin-
ionistic world views. Interestingly, moral reasoning and moralistic attitudes toward 
animals and nature can develop as early as preschool in children (Kahn 2006), 
and moral concern and caring can exist alongside a fear orientation (Kahn et al. 
2008), the basis for negativistic attitudes. Kahn et al. (2008) interviewed children 
in four age groups (6–7 years, 9–10 years, 12–13 years, and 15–16 years) as they 
exited an exhibit of Rodrigues fruit bats (Pteropus rodricensis) at Brookfield Zoo 
(Illinois, USA) and explored caring for bats, fear of bats, and potential moral basis 
for keeping bats (or not) in captivity. The exhibit presented no barriers between 
visitors and the bats (glass or mesh), permitting potentially “fearful” encounters as 
bats swooped by. While just over half the children, especially in the younger age 
groups, expressed some fear, the same fearful children still cared about bats and 
the rights of bats. All children gave both anthropocentric and biocentric justifica-
tions in response to questions about caring for bats and the rights of bats.
Unfortunately, fear (Prokop et al. 2009) and disgust for bats (Prokop and 
Tunnicliffe 2008) are widespread. In a study across UK, India, USA, Holland, 
Korea, Hong Kong, and Japan, bats fell firmly into the “disgust” category fall-
ing behind cockroaches, spiders, beetles, maggots, worms, and leeches, and only 
just beating out wasps, lizards, rats, mice, and slugs (Davey et al. 1998)! Bats 
are recognized and conceptualized as “bad” animals even among kindergarten-
ers (Kubiatko 2012). Rachman (1977) proposed that fears are learned by children 
through one of a combination of the following learning pathways: (1) direct con-
ditioning, (2) vicarious learning, and (3) negative verbal information. The power 
of negative verbal information in engendering fear of novel animals has been 
demonstrated (Field and Lawson 2008) and is especially effective when verbal 
information comes from a parent (Muris et al. 2010; Remmerswaal et al. 2013). 
Conversely, there is a reduction in children’s fear beliefs when positive informa-
tion is provided about novel animals (Field and Lawson 2003; Muris et al. 2003; 
Kelly et al. 2010). However, fear beliefs can be difficult to reverse if they are 
already well established, rather than invoked toward a novel animal. Williams 
(2014) sought to reduce fear of bats in US 7- to 9-year-olds with positive verbal 
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information. Although she found a slight change in scores on the Bat Attitude 
Questionnaire in some children, there were no significant changes in scores on the 
Fear Belief Questionnaire. Few children will have encountered bats by this age, 
so direct acquisition of fear through classical conditioning is unlikely. Rather, 
William’s study illustrates just how powerful the indirect negative information 
coming from the media and culture can be in defining children’s fear of bats, and 
this will be particularly pronounced if conveyed by parents.
If positive information, which is tackling the cognitive component of attitude, 
is ineffective in changing attitudes, perhaps we would do better to work on the 
affective component. When an object is paired with an affective sensation, we 
are tapping into emotion learning, or affective or evaluative conditioning (De 
Houwer et al. 2001), similar to the classical condition of Pavlov, more familiar 
to biologists. Although evaluative conditioning is strongest when people have low 
knowledge about the attitude object, it can still influence attitude change when 
knowledge or attitudes exist (Olson and Fazio 2006). Bats are frequently paired 
with scary, negative emotions (e.g., vampires, horror films, haunted houses), so 
we must work to link positive affect to them. Outreach activities should be fun 
and participatory: For example, the MBCRU refers to a 3-h children’s workshop as 
the “Malaysian Bat Party” with activities and games that children enjoy. Another 
approach is to look beyond our rationalist scientific training and promote empathy 
for bats by levering the universal human tendency to anthropomorphize (project 
human characteristics onto non-human animals). Anthropomorphism may have 
been with us since Paleolithic times (Mithen and Boyer 1996), and its use as tool 
for conservation is receiving growing attention (Tam et al. 2013; Chan 2012; Root-
Bernstein et al. 2013). Anthropomorphic bats already prevail in the children’s 
bat literature, led by Jane Cannon’s wonderful Stellaluna, although bats in some 
books lack names and in others look like rodents! From a campaign perspective, 
probably the earliest example of deliberate anthropomorphic characterization of 
bats comes from the work of the UK’s Mammal Society and the Fauna and Flora 
Preservation Society to change attitudes to bats when they received full legal pro-
tection under Wildlife and Countryside Act in 1981. Artist Guy Troughton deliber-
ately portrayed bats as friendly, fun creatures in books, stickers (Fig. 18.2), mugs, 
and Christmas cards, and these products were integral to the reversal of public atti-
tudes to bats (Morris 1987).
18.4.2.2  Previous Experience and Knowledge
As nocturnal, volant mammals, people do not experience bats in the way that they 
might birds and this has consequences for attitudes. Bat sightings are commonly at 
a distance and fleeting (Sexton and Stewart 2007), while closer encounters may be 
in a negative or fearful setting, for example as a nuisance in dwellings (Voigt et al. 
2016), and/or may prompt fears of disease(Liesener et al. 2006). Bat knowledge is 
commonly low (e.g., Kingston et al. 2006; Sexton and Stewart 2007; Sheherazade 
and Tsang 2015) and correlates with attitudes toward bats (Prokop et al. 2009). 
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Moreover, outreach must operate not just from a position of limited or no knowl-
edge, but contend with the abundance of “alternative conceptions” or myths about 
bats. For example, only 17 % of nearly 200 children (6–16 years) surveyed by 
Prokop and Tunnicliffe (2008) in Slovakia rejected the idea that bats can tangle in 
human hair and 36 % asserted that the main diet of bats is blood, a misconception 
that was still prevalent in undergraduates (Prokop et al. 2009). Not only do alterna-
tive conceptions about bats correlate with negative attitudes, but alternative concep-
tions are depressingly robust and difficult to correct (Mintzes and Wandersee 1998).
It is a rare for a bat biologist to complete a school visit without encountering the 
“bats lay eggs” question (or assertion!). Viewed through the lens of cognitive psy-
chology, the paucity of knowledge about bats means that many lay people concep-
tualize them as an exception to the rule “if it has wings, it is a bird.” Consequently, 
they are more likely to use knowledge of the behavior and physiology of birds to 
reason about bats than they would other mammals (e.g., dogs and hedgehogs) (Davis 
et al. 2013). Davis et al. asked subjects the likelihood that an internal trait (a protein) 
and a behavioral trait (a feeding behavior) described in birds or mammals would also 
be found in bats and dogs. People were significantly more likely to generalize the 
bird traits to bats than dogs and the mammal traits to dogs than bats. So non-experts 
automatically assume that the knowledge they have about birds applies to bats and 
vice versa. This is of conservation concern because bats share little behaviorally or 
physiologically with birds and respond differently to conservation issues.
18.4.2.3  Relationship Between Species and Humans—Cultural 
Significance and Utility Value
Conceptions of nature are a social construct created within a historical and cul-
tural context (Clayton and Myers 2015). It is beyond the scope of this chapter to 
review all the cultural, religious, and symbolic perspectives of bats(see Lawrence 
Fig. 18.2  Car sticker from 
the campaign to change the 
attitudes of the British public 
to bats c. 1985. Artist Guy 
Troughton subtly altered 
the bat to confer greater 
anthropomorphic appeal 
(large, soulful eyes and a 
slightly tremulous smile!) 
(Source Morris 1987)
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1993), but around the world, bats are commonly associated with aspects of death 
and sometimes rebirth. For example, bats are believed to be witches in Nigeria 
(Iroro Tanshi, pers. comm.), spirits of the dead in the Ivory Coast, criminals in 
Madagascar (Andrade 2009), and souls of the dead searching for rebirth in old 
Europe. They are deified in Mayan culture, although the bat god Camazotz is 
thought to represent some kind of giant vampire bat, and is still associated with 
death, unfortunately. More broadly, while the Bible describes bats as detestable, 
unclean birds (Leviticus 11:13–20, Deuteronomy 14:11–19), in Shi’a hadith 
(Nahjul Balagha Sermon 154 or 155 depends on the version), bats are viewed as 
a testament to “His [Allah’s] delicate production, wonderful creation and deep 
sagacity.” Famously, in Chinese, culture bats are viewed as auspicious creatures 
and symbols of good luck because the word “bat” is a homophone (pronounced 
the same) of “fortune” in Mandarin Chinese. The Wu Fu, or five lucks, is typically 
depicted as a ring of five bats signifying the Five Fortunes—longevity, wealth, 
health and composure, virtue, and a natural death in old age.
On the plus side, bats have great utility to people through the ecosystem ser-
vices they provide as agents of pest suppression, pollination and seed dispersal, 
and sources of guano (Kunz et al. 2011). Boyles et al. (2011) estimated that bats 
may collectively save the US agricultural industry at least $3.7 billion a year by 
suppressing crop pests, and Wanger et al. (2014) put the value of a single insect-
eating species (Chaerephon plicata) to rice production in Thailand at over $1 
million annually. Such economic evaluations certainly receive substantial press 
coverage, and it would be interesting to study the influence of this on public atti-
tudes toward bats. Caution is warranted because while featuring ecosystem ser-
vices can be an effective frame for a campaign, attaching monetary evaluations to 
wildlife appeals to materialist values which may evoke values and attitudes that 
are less receptive to conservation (see 18.3.2 above).
18.4.2.4  Human Perceptions of Individual Species
Public support for species’ conservation is strongly influenced by human percep-
tions, predominantly the esthetic appeal of the species (Gunnthorsdottir 2001; 
Stokes 2007), its similarity to humans (Kellert 1996; Batt 2009), and perceived 
threat to humans (Knight 2008; Kellert 1996). Unfortunately, to much of the pub-
lic, bats have little esthetic appeal (Knight 2008) and frequently evoke disgust 
(Davey et al. 1998; Bjerke and Østdahl 2004) and, despite being mammals, bear 
very little similarity to humans (“where are its eyes?”). Even well-meaning edu-
cational displays may feed rather than extinguish these perceptions, particularly 
when imagery is at a larger-than-life scale (Fig. 18.3).
Perceptions of the threats of bats to people are becoming a major concern 
because of the, often alarmist, publicity surrounding their role as reservoir hosts 
in emerging infectious diseases (Schneeberger and Voigt 2016). This requires 
careful treatment in education programs because although the likelihood of a bat 
virus being transmitted to humans is very low, the consequences of infection can 
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be very high, often fatal. In many countries, populations at risk of exposure, such 
as bat hunters, butchers, consumers, or guano harvesters, have very low rates of 
risk perception (Harrison et al. 2011; Robertson et al. 2011; Kamins et al. 2014). 
Educational interventions are needed to reduce target behaviors that increase trans-
mission probabilities, but the challenge from a conservation perspective is to do so 
without engendering an overall negative attitude toward bats or calls for destruc-
tion of populations. Education materials that simultaneously target behaviors 
and highlight bat ecosystem services are a start (see Appendix 3 of Kamins et al. 
2014), but it is unclear how effective these approaches are, and further research on 
such “mixed messages” is much needed.
18.5  Social Norms
Although the social norm concept has its origins in early twentieth century anthro-
pology and sociology (Hechter and Opp 2001) and was explicitly incorporated 
into the TRA and TPB (as the subjective norm), recognition of the role of the 
social context and pressures on people’s attitude and behavior toward environ-
mental actions and species protection is more recent (Cialdini et al. 1990; Cialdini 
2003; Mascia et al. 2003; Schultz et al. 2007; Goldstein et al. 2008; St John et al. 
2013; McDonald et al. 2014).
Social norms are the accepted or implied rules about how members of a social 
group should, and do, behave (Sherif 1936). Individuals breaking these rules may 
be sanctioned formally, if the norm is written into law for example, or informally 
through social disapproval. The more motivated an individual is to identify with a 
particular social group, the more likely they are to recognize and conform to the 
group’s norms (Deaux 1996; Manfredo 2008), particularly if the norm is central 
to group identification (Christensen et al. 2004). Social norms are dynamic, and 
Fig. 18.3  Some portrayals 
of bats in education settings 
can have a counterproductive 
influence on attitudes  
and perceptions  
(Photo T. Kingston)
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they depend on the person and situation (Ajzen 1971). There are several norm con-
structs, beginning with the subjective norm of Fishbein and Ajzen (1975) which 
focuses on beliefs about what important others expect one to do in a given situa-
tion. A more operational approach identifies the descriptive norm, which is based 
on perceptions about what others actually do, and the injunctive norm, perceptions 
about what others approve of (more akin to the original subjective norm) (Cialdini 
and Trost 1998). This division is important because appeals in which these con-
flict can fail to change behavioral intention (Cialdini 2003, McDonald et al. 2014). 
So if a persuasive appeal is intending to convey disapproval of an action (injunc-
tive norm), but at the same time suggests that many people perform this behav-
ior (descriptive norm), the message is normatively muddled. For example, if a 
message was to indicate that people should not kill bats (perhaps by hunting, or 
excluding them from homes) (injunctive norm) but that many people are doing 
so (descriptive norm), the persuasive appeal is conflicted. If there are high levels 
of a socially disapproved behavior, it is better to focus on the injunctive norm. 
Conversely, a descriptive norm approach would be effective in promoting a new 
behavior, for example building bat houses. In sum, descriptive and injunctive nor-
mative messages need to align and whenever possible be used together (Cialdini 
2003; Kinzig et al. 2013).
Sociology identifies four basic types of norms: folkways or “customs”; 
mores—norms of morality including religious doctrines; taboos—behaviors for-
bidden by culture (which may be enacted into law); and laws—norms that are 
written down and enforced. The potential of taboos, and the informal institu-
tions that proscribe them, to advance conservation agendas is of growing inter-
est (Colding and Folke 2001), particularly in situations where the influence of 
external formal institutions is constrained (Jones et al. 2008). Taboos prohibit 
eating of bats (Pteropus) by the Mahafaly and Antandroy people of Madagascar 
(MacKinnon et al. 2003), while sacred forests provide protection in other parts 
of the country (Rahaingodrahety et al. 2008). Similarly, sacred groves pro-
tect colonies of Pteropus giganteus in Tamil Nadu, India (Marimuthu 1988; 
Tangavelou et al. 2013), and West Kalimantan, Indonesia (Wadley and Colfer 
2004). Colonies of Pteropus throughout much of Indochina are associated with 
gardens attached to Buddhist monasteries (pers. obs.), while sacred caves pro-
tected by Buddhists provide refuge for diverse insectivorous bat species (e.g., 
Robinson and Smith 1997). Sacred caves and rocks provide similar protection 
elsewhere with known examples from Ghana (Hens 2006) and Kenya (Metcalfe 
et al. 2009).
People do not always adhere to taboos or mores, or practice their nominal 
religion, especially if there is conflict with utilitarian or cultural use of the ani-
mal. For example, although all the Abrahamic religions explicitly prohibit con-
sumption of bats, sales and consumption of flying foxes in North Sulawesi peak 
around Christian celebrations (Sheherazade and Tsang 2015). Similarly, taboos 
may not be respected if wildlife resources are scare (Bobo et al. 2015). In addition, 
bats may be seen as the exception to broader social norms. For example, India’s 
Wildlife Protection Act (1972) schedules bats as vermin, excluding them from 
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protection. Nonetheless, appealing to neglected prior norms and taboos may be a 
point of leverage, but should be done with guidance from local religious/spiritual 
leaders.
Norms are internalized by three transmission routes (Gintis 2003), verti-
cally from parent to child, obliquely through social institutions (e.g., religion, 
government, school, media), and horizontally through interactions with peers. 
Conveyance methods (Cialdini and Trost 1998) include active instruction (sto-
ries, myths), passive observation (nonverbal imitation), and inference from behav-
ior around us. Bat researchers can contribute to the oblique transmission route of 
positive social norms about bats by publicizing their work in the popular scien-
tific press, social media, visiting schools, etc. To be effective, we should be sure 
to emphasize the wonder of bats, not just our science, and not be afraid to appeal 
to emotion and anthropomorphic tendencies (Sect. 18.4.2.2). As biologists, when 
photographing bats we tend to concentrate our efforts on portraiture (head shots), 
to capture the diversity of bat morphology and diagnostic taxonomic features, or 
“researchers in action,” conveying only a scientific behavioral norm toward bats 
which often involves trapping of some description. These have their place, but 
from an outreach perspective intending to lever norms, images of a researcher 
holding a bat smiling conveys that bats are not a source of fear but happiness (pos-
itive affect) and that many people do, and one should, behave positively toward 
them (Fig. 18.4).
18.6  Assessing Attitudes, Values, and Norms
From the above, it is clear that knowledge of people’s values, attitudes, atti-
tude functions, and social norms could be very useful in the design of messages 
aimed at influencing behavior. A detailed review of methods for measuring these 
psychosocial constructs is beyond the scope of this chapter, but for conservation 
Fig. 18.4  Portrait of Eidolon helvum, typical of bat biologists’ collections (Photo T. Kingston) 
(left) and the author smiling with the same bat (right) conveying positive affect that can shape 
social norms and attitudes toward bats (Photo P. Webala)
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purposes, most measures are commonly based on self-reporting (or interviews) 
through questionnaires with scaled responses. Good questionnaires can gather 
information on knowledge, values, attitudes, opinions, behaviors, facts, and other 
information and have been increasingly used in ecology and conservation biol-
ogy to assess stakeholder opinions and perceptions of and behaviors toward spe-
cies or issues of conservation concern (White et al. 2005). Although many of us 
have designed and given questionnaires to or interviewed stakeholders, robust 
design that can evaluate the values and attitudes behind behaviors and provide 
an unbiased assessment of the behaviors themselves requires substantial prepara-
tion. Central is a solid theoretical understanding of social psychology and psycho-
metrics and design considerations. For example, questionnaires need to quantify 
and maximize validity (does the questionnaire or “instrument” measure what it 
intended to) and reliability (does the instrument consistently or accurately measure 
what it is intended to measure). The procedure for sampling the target population 
(e.g., random, systematic, comprehensive) needs to be considered as does non-
response bias, to name but a few factors.
Measuring behavior through self-reporting or interviews can be particularly 
tricky if the behavior is illegal or contravenes a social norm (socially disapproved 
or inappropriate). Respondents may not tell the truth or may skip the question, 
compromising data validity (King and Bruner 2000). This is key if the prevalence 
of particular behaviors (such as hunting bats) is the end point of the study and is 
even more pertinent if the study aims to assess whether attitudes are good pre-
dictors of behavior (e.g., St John et al. 2011). Recent applications of sensitive 
question tools from human health research (e.g., condom use in HIV research) 
to conservation “rule breaking” provide much higher reporting of illegal activi-
ties than conventional approaches (St John et al. 2013; Nuno and St John 2015). 
If non-sensitive characteristics (attitudes or demographics) can predict sensitive 
behaviors, then the identification of the target audience for intervention is greatly 
facilitated (St John et al. 2013).
Scientists are rarely trained in appropriate social science methodologies and 
indeed may come at human studies from a very different philosophical perspec-
tive that can influence our understanding and interpretation of social science data 
and conclusions (Moon and Blackman 2014). As emphasized in the introduction, 
we should be collaborating directly with social scientists (Mascia et al. 2003; 
Sandbrook et al. 2013; St John et al. 2014), but a good introduction to methods is 
given in Newing (2011).
18.7  Recommendations
There remain few published studies addressing the drivers of human behavior 
toward bats, yet this is key to their conservation. The primary recommendation for 
bat biologists directly tackling bat conservation issues is to work with conserva-
tion social scientists to fully characterize the human dimension of the problem and 
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identify targets for intervention. Key considerations in the design of interventions 
and messages are as follows:
•	 Work to establish the component (value, attitude, norm, perceived behavioral 
control) of the TPB pathway/VAB framework acting as a barrier to behavioral 
change. Target the “barrier component” for intervention.
•	 Recall that many components are structured. Attitudes may be based on cogni-
tive, affective, or behavioral perspectives, and attitude functions serve different 
roles. If interventions are to resonate with a target audience, it is critical that 
they not only address the component that is the problem, but that the message 
matches the content or functions that are the basis for the recipients’ attitude. 
Similarly, social norms can be descriptive or injunctive, and messages should be 
sure to align with the prevailing norm and avoid conflict between them.
•	 Work with values and avoid framing messages that appeal to extrinsic or self-
enhancement values.
•	 Remember that much of human behavior is driven by how we feel (affective 
component of attitudes, social pressure behind norms). Do not be afraid to 
appeal to emotion and anthropomorphic tendencies in the design of messages 
and materials.
•	 Be aware of our influence as scientists on social norms relating to bats and 
be sure to convey the wonder and positive affect they engender (BATS ARE 
COOL!!!).
Open Access This chapter is distributed under the terms of the Creative Commons Attribution 
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